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(57)Abstract: 

PURPOSE: To perform coating free from a rough surface while 
utilizing the characteristics of airless coating by adding 
ultrasonic vibration to a fluid nozzle in the case of spouting a 
coating material in an atomization state and performing spray 
coating on the exterior panel of an automobile by an airless 
method. 

CONSTITUTION: A coating material is spouted in an 
atomization state through a fluid nozzle 12 by adding pressure 
to the material and spray coating is performed on the exterior 
panel of an automobile by an airless method. In this case, a 
spray gun for spray coating is constituted, so that an ultrasonic 
hum 4 is provided in the fluid nozzle 12 and an ultrasonic wave 
oscillator 23 is connected to the ultrasonic horn 4 through 
wiring 22 and ultrasonic vibration is added to the fluid nozzle 12. 
Thereby, the atomization state of the coating material is made 
good and also flow rate of the material is made uniform in the 
central part and the wall part of the flow path in the coating 
material flow path 1 1 . Thereby, the conventional nonconformity 
that a thick part is formed in the outside when flow rate of 

coating material is nonuniform is solved. A high-quality coating free from a rough surface is performed 
while utilizing the characteristics of airless coating. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The spray painting approach of the automobile shell plate by the air loess method characterized by 
applying a pressure to a coating, making this coating blow off from a coating nozzle in the state of 
atomization, facing that an air loess method performs spray painting of an automobile shell plate, and adding 
supersonic vibration to said coating nozzle. 

[Claim 2] The spray painting approach of the automobile shell plate by the air loess method according to 
claim 1 which adds the air for atomization to the coating particle spouted in the state of atomization. 
[Claim 3] The air for atomization is the spray painting approach of the automobile shell plate by the air loess 
method according to claim 2 by which requirements addition is carried out only at the time of the next first 
stage just before making a coating blow off from a coating nozzle in the state of atomization. 
[Claim 4] The spray painting approach of the automobile shell plate by the air loess method according to 
claim 1 to 3 which forms electrostatic field between a coating nozzle and a coated object while electrifying 
the coating particle of a atomization condition. 

[Claim 5] The paint gun for spray painting of the automobile shell plate by the air loess method 
characterized by having offered the coating passage which pours the pressurized coating, the coating nozzle 
which carries out opening at the tip of coating passage, the coating nozzle closing motion valve which open 
and close a coating nozzle, and the supersonic vibration horn which adds supersonic vibration. 
[Claim 6] The paint gun for spray painting of the automobile shell plate by the air loess method according to 
claim 5 which has offered the air-nozzle closing motion valve for atomization which opens and closes the 
air passage for atomization, the air nozzle for atomization which carries out opening at the tip of the air 
passage for atomization, and the air nozzle for atomization. 

[Claim 7] After opening the air nozzle for atomization, making the air for atomization flow out and adding 
the air for atomization, while opening a coating nozzle and making a coating blow off in the state of 
atomization, Close the air nozzle for atomization, or extract, and addition of the air for atomization is 
stopped or reduced. The paint gun for spray painting of the automobile shell plate by the air loess method 
according to claim 6 which has offered the trigger which operates a coating nozzle closing motion valve and 
the air-nozzle closing motion valve for atomization in the procedure of performing spray painting by the 
coating particle of a atomization condition. 

[Claim 8] The paint gun for spray painting of the automobile shell plate by the air loess method according to 
claim 5 to 7 which has offered the electrode which electrifies the coating of a atomization condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention by canceling the trouble of the spray painting by the conventional air 
loess method about the spray painting approach of an automobile shell plate and the paint gun for spray 
painting by the air loess method It changes into the bell mold method of application and the air-spray- 
painting approach which were the main force in the case of paint of an automobile shell plate in the former. 
It is related with the spray painting approach of the automobile shell plate by the air loess method which 
enabled it to adopt an air loess method as the middle coat and finishing base paint in paint of an automobile 
shell plate, finishing clear paint, bumper paint, etc., and amelioration of the paint gun for spray painting. 
[0002] 

[Description of the Prior Art] When painting an automobile car body, as a spreading / paint method adopted 
conventionally, the air atomization method, the air loess atomization method, and the rotating type (bell 
mold) atomization method are mainly adopted, and **** is added and carried out to each method if needed. 
[0003] And when painting especially an automobile shell plate, the air atomization method and the rotating 
type (bell mold) atomization method are adopted. 

[0004] However, since an air loess atomization method has a problem in appearance quality, although the 
coating loss has the advantage that little high application effectiveness is acquired, it is only used for the 
under coat (UC) and the chipping-proof coat (SGC), and the air loess method is not adopted on the occasion 
of paint of an automobile shell plate. 

[0005] The paint gun 51 on which the paint by this air loess method offered nozzle-tip 51a as shown in 
drawing 4 , The pump 53 which feeds a coating by the high pressure (for example, about two 100 kgf7cm 
pressure) through the coating piping 52 to the coating passage which was established in the paint gun 5 1 , 
and which is not illustrated, While having offered the tank 56 which held the coating 55 supplied to this 
pump 53 through the coating piping 54, it is carrying out using the air loess method spray painting 
equipment which offered the high- voltage generator 58 which adds the electrical potential difference of - 
60k V through wiring 57 on the paint gun 51. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the paint by such conventional air loess method, 
when it is going to apply this to the spray painting of an automobile shell plate, while the poor skin may 
occur by what a thick part is formed in (1) outside for (a tail is formed), the atomization condition of a 
coating may not sometimes be enough. 

[0007] (2) By obtaining a thick film at once, since two coats is difficult, the ununiformity of thickness may 
occur. 

[0008] (3) When it is in the inclination for the discharge quantity of a coating to increase in early stages and 
the discharge quantity of a coating increases, the poor skin by the flow of a coating, a lappet, etc. may occur. 

[0009] (4) Adjustment of the discharge quantity of a coating is difficult and workability may fall. 
[0010] (5) Especially since the path of a coating nozzle is small, in the case of metallic coating, nozzle 
plugging may be produced. 

[001 1] Since it has from things the trouble of being hard to apply to the spray painting of an automobile 
shell plate and an air loess method could not perform spray painting of an automobile shell plate with the 
present condition, it had made into the technical problem enabling it to paint the automobile shell plate 
which **(ed) the advantage of the paint by the air loess method. 
[0012] 
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[Objects of the Invention] This invention is made in view of such a conventional technical problem, and 
aims at offering the spray painting approach of an automobile shell plate and the paint gun for spray painting 
by the air loess method which can, at best [ quality ] moreover, perform spray painting of an automobile 
shell plate with sufficient workability while there are few coating losses and application effectiveness was 
high, after harnessing the description of the method of application by the air loess method that a device is 
simple. 
[0013] 

[Means for Solving the Problem] As indicated to claim 1, the spray painting approach of the automobile 
shell plate by the air loess method concerning this invention applies a pressure to a coating, makes this 
coating blow off from a coating nozzle in the state of atomization, is faced that an air loess method performs 
spray painting of an automobile shell plate, and is characterized by considering as the configuration which 
adds supersonic vibration to said coating nozzle. 

[0014] And it sets in the embodiment of the spray painting approach of the automobile shell plate by the air 
loess method concerning this invention. As it could make as [ add / as indicated to claim 2 / to the coating 
particle spouted in the state of atomization / the air for atomization ] and being indicated to claim 3 in this 
case It can make like, just before the air for atomization makes a coating blow off from a coating nozzle in 
the state of atomization, requirements addition of it is carried out only at the time of the next first stage (it is 
not added after the first stage or it is added fewer than requirements) — As indicated to claim 4, while 
electrifying the coating particle of a atomization condition if needed, it can make as [ form / between a 
coating nozzle and a coated object / electrostatic field ]. 

[001 5] Moreover, the paint gun for spray painting of the automobile shell plate by the air loess method 
concerning this invention is characterized by considering as the configuration which has offered the coating 
passage which pours the pressurized coating, the coating nozzle which carries out opening at the tip of 
coating passage, the coating nozzle closing motion valve which open and close a coating nozzle, and the 
supersonic vibration horn which adds supersonic vibration, as indicated to claim 5. 

[0016] Moreover, it sets in the embodiment of the paint gun for spray painting of the automobile shell plate 
by the air loess method concerning this invention. The air nozzle for atomization which carries out opening 
at the tip of the air passage for atomization, and the air passage for atomization as indicated to claim 6, As it 
could consider as the configuration which has offered the air-nozzle closing motion valve for atomization 
which opens and closes the air nozzle for atomization and being indicated to claim 7 in this case After 
opening the air nozzle for atomization, making the air for atomization flow out and adding the air for 
atomization, while opening a coating nozzle and making a coating blow off in the state of atomization, It can 
consider as the thing of a configuration of having offered the trigger which operates a coating nozzle closing 
motion valve and the air-nozzle closing motion valve for atomization in the procedure of closing the air 
nozzle for atomization, or extracting, stopping or reducing addition of the air for atomization, and 
performing spray painting by the coating particle of a atomization condition. If needed, as indicated to claim 
8, it can consider as the thing of a configuration of having offered the electrode which electrifies the coating 
of a atomization condition. 
[0017] 

[Function of the Invention] By the spray painting approach of the automobile shell plate by the air loess 
method concerning this invention As indicated to claim 1 , apply a pressure to a coating, make this coating 
blow off from a coating nozzle in the state of atomization, and it faces that an air loess method performs 
spray painting of an automobile shell plate. By achieving equalization of the coating rate of flow in a part 
for the central part of the passage in coating passage, and the wall of passage, while the atomization 
condition of a coating will become good since supersonic vibration was added to said coating nozzle The 
conventional fault by which a thick part is formed in an outside when the coating rate of flow is uneven (a 
tail is formed) is canceled, and it will carry out, paint of high quality without the poor skin harnessing the 
features of an airless spray. 

[0018] and the operative condition of the spray-painting approach of the automobile shell plate by the air 
loess method concerning this invention — as it set like and being indicated to claim 2, by making as [ add / 
to the coating particle spouted in the state of atomization / the air for atomization ], the possibility of the 
fault of the ununiformity of the thickness in the conventional airless spray will be canceled by addition of 
the air for atomization, and a quality airless spray will be carried out. 

[0019] Moreover, it sets in the embodiment of the spray painting approach of the automobile shell plate by 
the air loess method concerning this invention. As indicated to claim 3, the air for atomization by [ which 
make like ] carrying out requirements addition only at the time of the next first stage, just before making a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 2/17/2006 



JP,09-001004,A [DETAILED DESCRIPTION] 



Page 3 of 5 



i 

coating blow off from a coating nozzle in the state of atomization (it not being added after the first stage or 
it being added fewer than requirements) Generating of the fault of the flow of a coating, a lappet, etc. by 
increase of initial discharge quantity in the conventional airless spray will be avoided. 
[0020] Furthermore, in the embodiment of the spray painting approach of the automobile shell plate by the 
air loess method concerning this invention, since electrostatic field were formed between the coating nozzle 
and the coated object while electrifying the coating particle of a atomization condition as indicated to claim 
4, the application effectiveness in the case of the spray painting by the air loess method becomes what 
improved further. 

[0021] The paint gun for spray painting of the automobile shell plate by the air loess method concerning this 
invention The coating passage which pours the pressurized coating as indicated to claim 5, Since it 
considered as the configuration which has offered the coating nozzle which carries out opening at the tip of 
coating passage, the coating nozzle closing motion valve which open and close a coating nozzle, and the 
supersonic vibration horn which adds supersonic vibration, while the atomization condition of a coating will 
become good The conventional fault by which a thick part is formed outside (a tail is formed) is canceled, 
and it will carry out, paint of high quality without the poor skin harnessing the features of an airless spray. 
[0022] And it sets in the embodiment of the paint gun for spray painting of the automobile shell plate by the 
air loess method concerning this invention. By considering as the configuration which has offered the air- 
nozzle closing motion valve for atomization which opens and closes the air passage for atomization, the air 
nozzle for atomization which carries out opening at the tip of the air passage for atomization, and the air 
nozzle for atomization, as indicated to claim 6 The possibility of the ununiformity of the thickness in the 
conventional airless spray will be canceled by addition of the air for atomization, and a quality airless spray 
will be carried out. 

[0023] Moreover, it sets in the embodiment of the paint gun for spray painting of the automobile shell plate 
by the air loess method concerning this invention. After opening the air nozzle for atomization, making the 
air for atomization flow out as indicated to claim 7 and adding the air for atomization, while opening a 
coating nozzle and making a coating blow off in the state of atomization, By considering as the thing of a 
configuration of having offered the trigger which operates a coating nozzle closing motion valve and the air- 
nozzle closing motion valve for atomization in the procedure of closing the air nozzle for atomization, or 
extracting, stopping or reducing addition of the air for atomization, and performing spray painting by the 
coating particle of a atomization condition Generating of the fault of the flow of a coating, a lappet, etc. by 
increase of initial discharge quantity in the conventional airless spray will be avoided. 
[0024] furthermore, the operative condition of the paint gun for spray painting of the automobile shell plate 
by the air loess method concerning this invention — as it set like and being indicated to claim 8, the 
application effectiveness in the case of the spray painting by the air loess method becomes what improved 
further by considering as the thing of a configuration of having offered the electrode which electrifies the 
coating of a atomization condition. 
[0025] 

[Example] Drawing 1 is what shows the appearance of the paint gun for spray painting used for 
implementation of the spray painting approach of the automobile shell plate by the air loess method 
concerning this invention. While this paint gun 1 for spray painting has offered the nozzle tip 3 and the 
supersonic vibration horn 4 on a part for the point of the gun body 2 The hook 6 for connection is offered 
inside an interstitial segment on a trigger 5 and the outside, and it has structure which connected the coating 
piping 7 and the air piping 8 for atomization to the end face part further. 

[0026] Drawing 2 is what expands and shows a part for the point of the paint gun 1 for spray painting shown 
in drawing 1 . After letting the coating piping 7 which showed the coating (55) pressurized with the pump 
(53) as shown in drawing 4 to drawing 1 pass to the interior of the gun body 2, while forming in it the 
coating passage 1 1 passed inside the gun body 2 The coating nozzle 12 which carries out opening at the tip 
of the coating passage 1 1 was offered, and the coating nozzle closing motion valve (needle valve) 1 3 for 
opening and closing this coating nozzle 12 is offered on the interior of the coating passage 11. 
[0027] Moreover, similarly, while forming in the interior of the gun body 2 the air passage 1 5 for 
atomization which passes the air for atomization through the air piping 8 for atomization shown in drawing 
1 , the air nozzle 16 for atomization which carries out opening at the tip of the air passage 15 for atomization 
was offered on the interior of the gun body 2, and the air-nozzle closing motion valve 17 for atomization for 
opening and closing this air nozzle 16 for atomization (slide valve) has been offered on it. In this case, the 
air-nozzle closing motion valve 1 7 for atomization has offered air passage 1 7a on a part for that tip flank, 
and when the air-nozzle closing motion valve 17 for atomization slides rightward [ illustration ] and this air 
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passage 1 7a is open for free passage with the air passage 1 5 for atomization, the air for atomization which 
has flowed the air passage 1 5 for atomization flows out of the air nozzle 1 6 for atomization through air 
passage 17a. 

[0028] And after the trigger 5 in this example opening the air nozzle 16 for atomization, making the air for 
atomization flow out and adding the air for atomization to the coating particle of a atomization condition at 
the same time it opens the coating nozzle 1 2 and makes a coating blow off in the state of atomization, So 
that it may become the procedure of performing spray painting by addition of the air for atomization of the 
amount to which the air nozzle 16 for atomization was closed, or it extracted, addition of the air for 
atomization was stopped or reduced, and only the coating particle of a atomization condition was adjusted It 
has set up so that the coating nozzle closing motion valve (needle valve) 1 3 and the air-nozzle closing 
motion valve 1 7 for atomization (slide valve) may be operated. 

[0029] While the ultrasonic horn 4 is formed in a part for the point of the gun body 2 further again as shown 
also in drawing 1 R> 1 , and having connected the ultrasonic wave oscillator 23 through wiring 22 to this 
ultrasonic horn 4 The electrode 25 for giving a charge and electrifying it to a coating particle, is formed in 
the nozzle tip 3 prepared in a part for the point of the gun body 2, and the high- voltage generator 27 is 
connected through wiring 26 to this electrode 25. 

[0030] And as it can be used for the spray painting by manual operation or is shown in drawing 3 , the paint 
gun 1 for spray painting of the automobile shell plate which has such structure can be attached in Booth B, 
and can be used also for the spray painting of the shell plate of the automobile car body A by autonomous 
working. 

[003 1 ] Then, it faces performing spray painting of an automobile shell plate using the paint gun 1 for airless 
spray painting which has such structure. While -60kV - -120kV of electrodes is impressed [ 25 ] while 
impressing +0kV for example, to an automobile car body by the high-voltage generator 27, and forming the 
electrostatic field It considers as the condition of having vibrated the supersonic vibration hom 24 with the 
ultrasonic wave oscillator 23, and having made supersonic vibration adding to the paint gun 1. Subsequently 
Or with automatic, if a trigger 5 is lengthened, when the air-nozzle closing motion valve 1 7 for atomization 
moves rightward [ of drawing 2 ], the air nozzle 16 for atomization will open through air passage 17a, and 
the air for atomization will flow out first, hand control — In the initial state of paint of the air for atomization 
to the coating particle of this atomization condition, requirements addition will be carried out at the same 
time the coating which the coating nozzle 1 2 opens and is sent with high pressure when the coating nozzle 
closing motion valve 13 moves rightward [ of drawing 2 ] following this blows off in the state of 
atomization. 

[0032] Therefore, while the atomization of a coating is inadequate, the conventional fault of generating of 
the poor skin by the tail by the ununiformity of the coating rate of flow in the cross section in coating 
passage is canceled by addition of the above-mentioned supersonic vibration. The conventional fault of the 
ununiformity of the thickness by two coats being difficult is canceled by addition of the above-mentioned 
supersonic vibration, and addition of the optimum dose of the air for atomization. Generating of the fault of 
the flow of a coating, a lappet, etc. by the initial discharge quantity size of a coating is canceled by addition 
of the air for atomization of the requirements at the time of the actuation early stages of a paint gun. It is 
canceled by adjusting the amount of addition of that adjustment of the discharge quantity of a coating adds 
supersonic vibration to the conventional fault of being difficult, or the air for atomization. 
[0033] After passing through the initial state which carries out requirements addition of the air for 
atomization to the coating particle of a atomization condition in this way, when the air-nozzle closing 
motion valve 17 for atomization operates, the air for atomization is stopped, or the amount of supply is 
restricted to optimum dose, and the spray painting of the automobile shell plate by the air loess method (or 
correctly semi- air loess method) is made good. 
[0034] 

[Effect of the Invention] By the spray painting approach of the automobile shell plate by the air loess 
method concerning this invention As indicated to claim 1, apply a pressure to a coating, make this coating 
blow off from a coating nozzle in the state of atomization, and it faces that an air loess method performs 
spray painting of an automobile shell plate. By the ability achieving equalization of the coating rate of flow 
in a part for the central part of the passage in coating passage, and the wall of passage, while the atomization 
condition of a coating will become good since supersonic vibration was added to said coating nozzle The 
conventional fault by which a thick part is formed outside when the coating rate of flow is uneven (a tail is 
formed) is cancelable. It becomes possible to carry out paint of high quality without the poor skin harnessing 
the features of an airless spray. It changes into the bell mold paint and air spray painting which were the 
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main force of automobile shell plate paint conventionally. It becomes possible to adopt airless spray painting 
as the middle coat of automobile shell plate paint, finishing, clear paint, or bumper paint, the time of 
worrying about nozzle blinding in metallic coating etc. — the finishing base — not adopting — finishing — the 
remarkably excellent effectiveness that it is also possible to make as [ carry out / clear / chisel adoption ] is 
brought about. 

[0035] And it sets in the embodiment of the spray painting approach of the automobile shell plate by the air 
loess method concerning this invention. By making as [ add / as indicated to claim 2 / to the coating particle 
spouted in the state of atomization / the air for atomization ] The remarkably excellent effectiveness of 
becoming possible to be able to cancel the possibility of the fault of the ununiformity of the thickness in the 
conventional airless spray by addition of the air for atomization, and to carry out a quality airless spray is 
brought about. 

[0036] Moreover, it sets in the embodiment of the spray painting approach of the automobile shell plate by 
the air loess method concerning this invention. As indicated to claim 3, the air for atomization by [ which 
make like ] carrying out requirements addition only at the time of the next first stage, just before making a 
coating blow off from a coating nozzle in the state of atomization (it not being added after the first stage or 
it being added fewer than requirements) The remarkably excellent effectiveness of becoming possible to 
avoid generating of the fault of the flow of a coating, a lappet, etc. by increase of initial discharge quantity 
in the conventional airless spray is brought about. 

[0037] Furthermore, in the embodiment of the spray painting approach of the automobile shell plate by the 
air loess method concerning this invention, since electrostatic field were formed between the coating nozzle 
and the coated object while electrifying the coating particle of a atomization condition as indicated to claim 
4, the remarkably excellent effectiveness of becoming possible to have improved further the application 
effectiveness in the case of the spray painting by the air loess method is brought about. 
[0038] The paint gun for spray painting of the automobile shell plate by the air loess method concerning this 
invention The coating passage which pours the pressurized coating as indicated to claim 5, Since it 
considered as the configuration which has offered the coating nozzle which carries out opening at the tip of 
coating passage, the coating nozzle closing motion valve which open and close a coating nozzle, and the 
supersonic vibration horn which adds supersonic vibration, while it is possible to make the atomization 
condition of a coating good The remarkably excellent effectiveness that it is possible to cancel the 
conventional fault by which a thick part is formed outside (a tail is formed), and it is possible to carry out 
paint of high quality without the poor skin, harnessing the features of an airless spray is brought about. 
[0039] And it sets in the embodiment of the paint gun for spray painting of the automobile shell plate by the 
air loess method concerning this invention. By considering as the configuration which has offered the air- 
nozzle closing motion valve for atomization which opens and closes the air passage for atomization, the air 
nozzle for atomization which carries out opening at the tip of the air passage for atomization, and the air 
nozzle for atomization, as indicated to claim 6 The remarkably excellent effectiveness of becoming possible 
to be able to cancel the possibility of the ununiformity of the thickness in the conventional airless spray by 
addition of the air for atomization, and to carry out a quality airless spray is brought about. 
[0040] Moreover, it sets in the embodiment of the paint gun for spray painting of the automobile shell plate 
by the air loess method concerning this invention. After opening the air nozzle for atomization, making the 
air for atomization flow out as indicated to claim 7 and adding the air for atomization, while opening a 
coating nozzle and making a coating blow off in the state of atomization, By considering as the thing of a 
configuration of having offered the trigger which operates a coating nozzle closing motion valve and the air- 
nozzle closing motion valve for atomization in the procedure of closing the air nozzle for atomization, or 
extracting, stopping or reducing addition of the air for atomization, and performing spray painting by the 
coating particle of a atomization condition The remarkably excellent effectiveness of becoming possible to 
avoid generating of the fault of the flow of a coating, a lappet, etc. by increase of initial discharge quantity 
in the conventional airless spray is brought about. 

[0041] furthermore, the operative condition of the paint gun for spray painting of the automobile shell plate 
by the air loess method concerning this invention — as it set like and being indicated to claim 8, the 
remarkably excellent effectiveness that it is possible to raise further the application effectiveness in the case 
of the spray painting by the air loess method is brought about by considering as the thing of a configuration 
of having offered the electrode which electrifies the coating of a atomization condition. 
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